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BROADCAST RECEIVING SYSTEM WITH FUNCTION OF ON-SCREEN 
DISPLAYING CHANNEL INFORMATION 

BACKGROUND OF THE INVENTION 

The present invention relates to a broadcast receiving system 
with a function of on-screen displaying channel information of 
receivable digital/analog broadcasts. 

Conventionally, in the television broadcast, in addition to the 
image broadcast, there has been commercially applied a multi- 
teletext broadcast which is performed by multiplexing the multi- 
teletext broadcast during a period of the vertical retrace line for 
image signals. In the multi-teletext broadcast, it takes a time from 
the channel selection to the display of desired information, so that 
various devices have been made. By way of example, in the multi- 
teletext broadcast, there is a teletext broadcast receiver which 
displays the channel information stored in memory on the display 
device to permit the user to select a program he wants to see and hear, 
thereby allowing the user to select easily the program (for example, 
see Japanese Unexamined Patent Publication No. 64-7786 ). In the 
multi-teletext broadcast, there is also a teletext broadcast receiver 
which receives the teletext broadcast from a broadcasting station to 
store the received information on a memory, then automatically and 
sequentially select other stations to store the received information on 
the memory at predetermined time intervals, and to make 
sequentially the received information thus stored audiovisual, 
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thereby reducing a time required to obtain the desired information 
(for example, see Japanese Unexamined Patent Publication No. 64- 
89871). 

Meanwhile, in recent years, in addition to conventional analog 
broadcast, there are originated and rapidly popularized a BS 
(Broadcasting Satellite) digital broadcast capable of high-picture- 
quality and multi-channel broadcasting and a digital broadcast 
represented by the CS (Communications Satellite) digital broadcast. 
The digital broadcast, for example, in the broadcast according to the 
digital broadcasting standard ATSC (Advanced Television System 
Committee) of North America, is originated through a physical 
channel different from that for analog broadcast. Among these, 
there are many digital broadcasts originated from the same 
broadcasting station or the same system of broadcasting station as 
the prior art analog broadcasting station. In this case, in order to 
improve the operations of the users accustomed to these prior art 
channel numbers, the digital broadcast are administered so that the 
station can be selected and displayed through a virtual channel 
assigned the same channel numbers as the prior art analog 
broadcasting channel numbers. 

In the digital broadcast, there have been assigned to each 
channel a carrier wave having a predetermined frequency band 
different from that for the analog broadcast. The channel is called a 
main channel, and one main channel includes a sub-channel to 
transmit one or a plurality of contents. The configuration of the 
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sub-channels changes with a broadcasting time band, one of which is 
exemplified in FIG. 5 which shows a configuration of the sub- 
channels in a time band (8:00 PM to 12:00 PM) that has a main 
channel "4". 

In FIG. 5, in broadcasting, sub-channels of Nos. 0 to 4 are 
selected for 8:00 to 9:00 PM, sub-channels of Nos. 0 and 1 are selected 
for 9:00 to 10:00 PM, sub-channels of Nos. 0 to 4 are selected for 
10:00 to 11:00 PM, and sub-channels of Nos. 0 to 3 are selected for 
11:00 to 12:00 PM. Among these, the sub-channel of No. 0 (physical 
Q channel number of 4-0) involves analog broadcast according to the 
m NTSC (National Television Systems Committee) Standard, while the 
jjj sub-channels of Nos. 1 to 4 (virtual channels Nos. 4-1 through 4-4) 
Sj involve digital broadcast. Also, a TV program broadcast through the 
L channel "4-0" is a prior art analog-broadcast one, an SD (Standard 
^ Definition) program broadcast through the channels "4-1" through 

|! "4_4" are digital broadcast standard-picture-quality one, and an HD 

d 

FU (High Definition) program broadcast through the channel "4-1" is a 
digital broadcast high-picture-quality one. 

In the digital broadcast, the information (hereinafter 
described as the channel information) on the channel configuration 
fluctuating as described above is transmitted together with the 
signals of image and the like. Therefore, in the digital broadcast 
receiving system, by receiving the above-mentioned digital signals by 
the tuner, decoding them by the digital decoder, and analyzing the 
VCT (Virtual Channel Table) included in the decoded signals, the 
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channel information of the broadcast is allowed to be obtained, and 
thus the channel information is stored in memory, and the stored 
channel information is OSD displayed from display means such as 
CRT. Then, referring to the channel information thus OSD 
displayed, the user can easily perform channel selection. 

However, as described above, the channel configuration 
in the digital broadcast frequently fluctuates, so that even for the 
channel the user saw and heard before, a case where no channel has 
been broadcasted occurs (see Fig. 5). In a conventional system, a 
Q display corresponding to such fluctuating channel configuration has 
not been made, and particularly a channel whose sub-channel cannot 

y 

m be identified could not be displayed distinguishing from the channel 
iq of the analog broadcast or of the digital broadcast whose channel 
L configuration can be identified. If the channel information obtained 
■; before is read from a memory to OSD display, even a channel the user 
1= cannot see and hear will be displayed at that point due to the 
fluctuation in the channel configuration, and on the contrary, a 
channel having become audiovisual will be not displayed, thereby all 
the more confusing the user. 



SUMMARY OF THE INVENTION 

The present invention is made to solve the above-mentioned 
problems and it is an object of the invention to provide a broadcast 
receiving system in which even if a part (sub-channel) of the channel 
number is not determined, by displaying it using a descriptor without 
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designating the undetermined sub-channel, the channel is plainly 
displayed to the user, thereby making the channel selection easy. 

In order to achieve the above-mentioned object, according to 
one aspect of the present invention, a broadcast receiving system 
with a function of on-screen displaying a channel information on a 
display device comprises, an input device for inputting an operation 
instruction to the system, a receiver for receiving coded 
digital/analog broadcasting signals originated from a broadcasting 
station, a digital/analog decoder for decoding the digital/analog 
broadcasting signals received by the receiver and outputting them to 
an image-displaying display device connected to the system, a 
memory for storing the channel information included in the 
broadcasting signals decoded by the digital decoder, an on-screen 
display (hereinafter abbreviated as OSD) output circuit for making 
the display device to display a predetermined OSD, and a control unit 
for controlling the system, wherein the device receives digital 
broadcasting signals including one or a plurality of sub-channels for 
transmitting contents for one channel; characterized in that, the 
control unit controls the system such that; the receiver receives the 
broadcasting signals of a specified channel when the power switch of 
the system is closed, or in response to a channel change instruction 
inputted by the input device, the digital decoder decodes these 
broadcasting signals for analyzing the channel information from the 
decoded signals and for obtaining the channel information, the 
memory stores the information as storage data, the display device 
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displays a channel selection display consisting of a list of the channel 
information including at least the channel specified by the user, 
digital/analog identification, and broadcasting contents in response 
to an instruction for displaying the channel selection display by the 
user, wherein the channel information includes the sub-channel 
number given a predetermined descriptor, when the channel 
information has not been analyzed and obtained in the current 
operation, and thus the sub-channel number cannot be designated 
based on the storage data stored in the memory. 

In this configuration, the broadcasting signals in the digital 
broadcast include a sub-channel transmitting one or a plurality of 
contents for each channel. At first, when the user closes the power 
switch of this system, or inputs the instruction of channel change, 
the control unit makes the receiver to receive coded broadcasting 
signals, makes the digital decode member to decode the broadcasting 
signals, analyzes the coded signals to obtain the channel information 
including the information on the sub-channel configuration, and 
make the memory to store the channel information. 

Then, when the user inputs an instruction for displaying the 
channel selection display from the list of the processing menu 
provided in this system, the list of the channel information including 
at least the channel specified by the user is OSD displayed on the 
display device. For example, as the list, there can be considered an 
example in which together with the channel specified by the user, a 
channel having a channel number before or after the specified 
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channel number is made displayed. Here, for the channel specified 
by the user, the newest channel information has already been 
obtained by the above-mentioned analysis and stored in the memory, 
so that referring to the stored channel information, the control unit 
can make the above-mentioned list to display the newest channel 
information. For a channel in which the channel information in the 
current operation, that is, in the operation following the power 
switch closing this time (the newest channel information) has not 
been analyzed and obtained, the sub-channel number is not 
designated due to the current channel configuration being not clear, 
so that the presence of either of sub-channels is indicated to the user 
by giving a predetermined descriptor (for example, "x") as the sub- 
channel number to make the display device to OSD display the 
descriptor. For a channel in which the sub-channel configuration 
cannot be identified, assigning such descriptor to the channel allows 
it to be displayed distinguishing from the channel of the analog 
broadcast in which the sub-channel number is handled as "0." For 
this channel, the newest channel information has not been obtained, 
so that the above-mentioned contents may be not displayed. 

Further, in the above-mentioned list, when the user specifies a 
channel to which the above-mentioned descriptor is given, the 
channel information on the channel is analyzed, the results are 
stored in the memory, and at the same time, the list of the channel 
information including the channel is OSD displayed on the display 
device. In this way, only the newest channel information designates 
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the sub-channel to be OSD displayed, so that the user can perform 
station selecting and the like while seeing the list display of the 
channel information. 

According to another aspect of the present invention, a 
broadcast receiving system with a function of on-screen displaying a 
channel information on a display device comprises, an input device 
for inputting an operation instruction to the system, a receiver for 
receiving coded digital broadcasting signals originated from a 
broadcasting station, a digital decoder for decoding the digital 

U 

D broadcasting signals received by the receiver and outputting them to 

Q 

jjl an image-displaying display device connected to the system, a 
S memory for storing the channel information included in the 
m broadcasting signals decoded by the digital decoder, an on-screen 
JU display (hereinafter described as OSD) output circuit for making the 
display device to display a predetermined OSD, and a control unit for 
I; controlling the system, wherein the device receives digital 
FU broadcasting signals including one or a plurality of sub-channels for 
transmitting contents for one channel; characterized in that, the 
control unit controls the system such that; the display device 
displays a list of the channel information including at least the 
channel specified by the user, in response to a predetermined 
instruction by the user, wherein the channel information includes the 
sub-channel number given a predetermined descriptor when the 
sub-channel number cannot be designated. In this configuration, 
during receiving the digital broadcast, when the user inputs the 
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instruction of the channel selecting, the list of the channel 
information including at least the channel specified by the user is 
OSD displayed on the display device. At this time, when the channel 
configuration is not clear and thus the number cannot be designated 
on the above-mentioned list, the control unit gives a predetermined 
descriptor as the sub-channel number to the channel and makes the 
display device to OSD display the channel. Further, in the above- 
mentioned list, when the channel to which the descriptor has been 
given is specified by the user, the channel information on the channel 
is analyzed, and the list of the channel information including the 
channel is OSD displayed on the display device. In this way, only 
the newest channel information designates the sub-channel to be 
OSD displayed, so that the user can perform station selecting and the 
like while seeing the list display of the channel information. 

According to a further aspect of the present invention, in the 
above-mentioned system, the control unit may control the system 
such that the receiver receives the broadcasting signals of a specified 
channel when the power switch of the system is closed and a channel 
change instruction is inputted by the input device, thereafter the 
digital decoder decodes these broadcasting signals for analyzing the 
channel information from the decoded signals and for obtaining the 
channel information, and the memory stores the information as 
storage data. Thus, the channel information obtained in the current 
operation has been stored in the memory, so that referring to the 
stored channel information, the control unit can make the above- 
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mentioned list to display the newest channel information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a broadcast receiving system 
according to one embodiment of the present invention. 

Fig. 2 is a plan view of a remote controller used for the system. 

Fig. 3 is a view showing a channel selection display according 
to the system. 

Fig. 4 is a flowchart of the operation by the control unit of the 
system. 

Fig. 5 is a view showing a channel configuration of the digital 
broadcast received by the system. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
OF THE PRESENT INVENTION 

With reference to the drawings, a digital/analog broadcast 
receiving system in connection with on embodiment embodying the 
present invention will be explained hereinafter. Fig. 1 shows a 
block diagram of a digital/analog broadcast receiving system 
(hereinafter called the present system). The present system 1 is a 
set top box (STB) which receives coded digital/analog broadcasting 
signals with high-frequency (RF) originated from a television 
broadcasting station through an antenna 10, and in response to the 
operation input of the channel information display from the user 
using an input device 11 such as a body button or a remote controller 
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30 shown in Fig. 2 later described, displays in a list the channel 
information receivable to a display device 12 for on-screen displaying 
the image signals included in the broadcasting signals. 

The present system 1 includes a tuner 2 (receiver) for receiving 
digital/analog broadcasting signals present in a frequency band 
corresponding to a desired channel, a digital decoder 3 and an analog 
decoder 4 for decoding the digital/analog broadcasting signals 
received by the tuner 2, a switch 5 for switching the broadcasting 
signals decoded by the digital decoder 3 or the analog decoder 4, an 
on-screen display (hereinafter described as OSD) circuit 6 for making 
the display device 12 to display a predetermined OSD, a memory 7 for 
storing the transmitted frequency of each main channel or the 
channel configuration information in the digital broadcast, and a 
control unit 8 consisting of CPU for controlling each members of the 
present system. 

The tuner 2 receives the supply of the digital/analog 
broadcasting signals received by the antenna 10, performs the 
station selecting operation in response to an instruction inputted 
into the control unit 8 from the input device 11, receives the 
digital/analog broadcasting signals present in a frequency band 
corresponding to a channel inputted, and modulates them to 
intermediate frequency (IF) to output to the digital decoder 3 and the 
analog decoder 4. The digital decoder 3 and the analog decoder 4 
decode the broadcasting signals received by the tuner 2. The 
channel configuration in the digital broadcast is such that a 
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frequency band different for each main channel is given, so that for a 
sub-channel in the same main channel, the broadcasting signals with 
the same frequency are transmitted. However, even for the digital 
broadcast having a virtual channel with the same number prefix as 
that for the analog broadcast, the physical channels are different 
from each other, so that the broadcasting signals are originated in a 
carrier wave of a different frequency band. When a channel selected 
by the user is a digital broadcasting channel (when the sub-channel 
is not "0"), the decoding processing is executed by the digital decoder 
3. When a channel selected by the user is an analog broadcasting 
channel (when the sub-channel is "0"), the decoding processing is 
executed by the analog decoder 4. 

The switch 5 receives an instruction from the control unit 8, 
and outputs the broadcasting signals decoded by either the digital 
decoder 3 or the analog decoder 4 to the OSD circuit 6. The OSD 
circuit 6 outputs the broadcasting signals to the display device 12 
according to the instruction from the control unit 8, and outputs OSD 
display signals to display a predetermined list in respect to the 
receivable channel information. The memory 7 stores the 
information on the frequency band of each channel or the channel 
configuration information, and stores the information on the OSD 
display at the time of the factory-shipped present system. 

The control unit 8 receives an input operation by the user 
using the input device 11 to execute various controls through the 
data bus, makes the memory 7 to store the information on the 
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frequency band of each channel or the channel information received, 
and as required, refers to these information at the time of channel 
selecting and the like. 

In particular, the control unit 8, when an image is displayed at 
the time of closing of the power switch of the present system 1, or 
when a channel is changed, makes the tuner 2 to receive the 
broadcasting signals of an applicable channel, analyzes VCT as the 
channel information obtained by decoding the broadcasting signals 
with the digital decoder 3, and thereby obtains status signals 
including therein. The status signals usually include all 
digital/analog sub-channel information in a virtual main channel. 
Therefore, selecting one sub-channel allows the channel information 
on all sub-channels in the main channel to be obtained, and if the 
channel information has been kept stored in the memory 7, then when 
selecting another sub-channel in the main channel, the setting 
efficiency of the channel utilized by the user can be improved by 
utilizing the storage data stored in the memory 7 without analyzing 
VCT. The control unit 8 makes the memory 7 to store the obtained 
status signals, thereby making the memory 7 to store the channel 
information. 

The control unit 8, according to the selecting instruction of 
"channel selection menu" from the user, reads both the channel 
information on a main channel made stored in the memory 7 and 
specified by the user and the channel information on main channels 
before and after the main channel, and makes "channel selection 



13 



2001-16519 



display" shown in Fig. 3 later described to display these channel 
information therein. In this "channel selection display," for the 
main channel specified by the user, the channel information obtained 
by analyzing VTS at the time of the current operation of the present 
system 1 has been stored in the memory, so that the control unit 8, 
when reading the channel information, can make the display device 
12 to OSD display the channel information showing the newest sub- 
channel configuration. Further, the control unit 8, for a main 
channel having not obtained the channel information at the time of 
the current operation of the present system 1, gives "main channel 
number -x" as the channel number to the main channel and makes the 
display device 12 to OSD display, thereby indicating the presence of 
either of sub-channels to the user. 

Further, the control unit 8 decides whether a broadcasting 
signal is present based on the status signal, and makes the display 
device 12 to image output a predetermined OSD display or an image 
program of the broadcast selected. The display device 12 may 
employ the display of a television receiver, and may be a flat panel 
display device such as LCD (Liquid Crystal Display) and PDP 
(Plasma Display Panel), as well as CRT. The present system 1 
includes a D/A converting circuit for converting digital signals to 
analog ones, though not shown, and the signals for the above- 
mentioned OSD display and image display are converted to analog 
signals by the D/A converting circuit, and then outputted to the 
display device 12. The above-mentioned D/A converting circuit may 
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be configured to be contained in the display device 12. The digital 
signals, when displayed on the above-mentioned flat panel display, 
are outputted, as are kept unconverted, not through the D/A 
converting circuit. 

The input device 11 is a device for inputting an operation 
instruction by the user into the control unit 8. An example of the 
input device 11 is a remote controller 30 as shown in Fig. 2. The 
remote controller 30 is configured such that it can indicate the 
operation of the present system 1 and the television receiver by the 
use of infrared rays and the like. That is, the controller includes 
power keys 31, 32 for turning on/off the power source of the present 
system 1 and the television receiver, ten keys 33 for inputting 
channel number of the present system 1, channel up/down keys 34 
used for changing the channel, menu keys 35, 36 for calling the menu 
display of the present system 1 and the television receiver, direction 
keys 37 (37a through 37d) for shifting the cursor in a desired 
direction, an enter (ENTER) key 38 for defining an input, volume 
up/down keys 39 for adjusting the voice volume of the television 
receiver, and channel up/down keys 40 used for changing the 
channels of the television receiver. 

Then, an example of "channel selection display" which is made 
displayed by the display device 12 will be shown in Fig. 3. The 
channel information is OSD displayed in such a manner that the user 
operates the menu key 35 on the remote controller 30 to give an 
instruction to the control unit 8 so as to make the display device 12 to 
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display a menu list, and selects "channel selection menu" among the 
menus. Displayed in list on the display of the menu, as described 
above, are the channel information on a main channel specified by 
the user and the channel information before and after the main 
channel. Here, the above-mentioned before and after the main 
channel may be either the main channel before or after the main 
channel specified by the user. In Fig. 3, the channel "4" is specified 
by the user, and the channel "4" and the channel "2" as the main 
channel before it are OSD displayed on the display device 12. The 
main channel specified by the user is usually a channel which makes 
the display device 12 to display an image before selecting the menu, 
and however, may be a channel which is separately specified bye the 
user during the display of the menu display. 

In this "channel selection display," as described above, for the 
main channel specified by the user, the channel information obtained 
by analyzing VTS at the time of the current operation of the present 
system 1 has been stored in the memory 7, so that the control unit 8, 
when reading the channel information, can make the display device 
12 to OSD display the channel information showing the newest sub- 
channel configuration. Further, the control unit 8, for a main 
channel having not obtained the channel information at the time of 
the current operation of the present system 1, gives "main channel 
number -x" as the channel number to the main channel and makes the 
display device 12 to OSD display. In this way, even when the 
current sub-channel configuration cannot be identified, assigning a 
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descriptor "x" to the sub-channel to display instead of specifically 
defining of the sub-channel number can make the display device 12 to 
display also the channel having not been recognized by the present 
system 1 (whose sub-channel number and the channel information 
are not determined) distinguishing from the channels (channels "4-1", 
"4-2") whose sub-channel configuration has been identified. Even 
when the main channel number is the digital broadcast common to 
the analog broadcast of NTSC and the sub-channel configuration 
cannot be identified, using the above-mentioned descriptor "x" to 
display a channel "2-x" allows the digital broadcast to be displayed 
distinguishing from the analog broadcast (channel "2-0"), thereby 
making easy the understanding of the channel configuration by the 
user. 

With reference to Fig. 4, the operation by the control unit 8 of 
the present system 1 when an instruction of the channel information 
list display is inputted from the user will be explained hereinafter. 
At first, when the power source of the system 1 is turned on, the 
control unit 8 makes the tuner 2 to select the channel having been 
selected at the last time before the previous power off, makes the 
digital decoder 3 to decode the received broadcasting signals so as to 
obtain the VCT, analyzes the VCT to obtain the channel information 
(#1), makes the memory 7 to store the channel information (#2), and 
makes the display device 12 to display an image (#3). Thereafter, 
when received an instruction of channel change from the user (YES at 
#4), the control unit 8 makes the tuner 2 to select the channel having 
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received the change instruction, makes the digital decoder 3 to 
decode the received broadcasting signals so as to obtain the VCT, 
analyzes the VCT to obtain the channel information (#5), makes the 
memory 7 to store the channel information (#6), and makes the 
display device 12 to display an image of the changed channel (#7). 

Thereafter, the control unit 8 waits for the selection of 
"channel selection menu" from the user (NO at #8), and when the 
menu is selected (YES at #8), reads the channel information having 
been stored in the memory 7 at # 2 and #6 (#9), and makes the display 
device 12 to display the channel selection display (#10). More 
specifically, the channel information on a main channel specified by 
the user (whose image is displayed at #3 or #7) and on the main 
channels before and after the main channel is displayed, and at that 
time, after power on, the main channel having obtained newly the 
channel information at #1 or #5 is made displayed as "main channel 
number - sub-channel number" as the channel number, and the 
channels other than mentioned above are made displayed as "main 
channel number -x." 

Further, when the change of a channel selected in the "channel 
selection display" is instructed by the user (YES at #11), the control 
unit 8 makes the tuner 2 to select the channel having received the 
change instruction, makes the digital decoder 3 to decode the 
received broadcasting signals so as to obtain the VCT, analyzes the 
VCT included in the decoded signals to obtain the channel 
information (#12), makes the memory 7 to store the channel 
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information (#13), and the operation returns to #9. When there is no 
channel change at #4 (NO at #4), the operation proceeds to #8. 
When the channel change instruction is not inputted at #11 (NO at 
#11), the operation proceeds to #14, and when the menu termination 
is inputted at #14 (YES at #14), the menu is terminated. On the 
other hand, when the menu termination is not inputted at #14 (NO at 
#14), the operation returns to #11 to wait for an input by the user. 
In this way, also for a channel whose sub-channel configuration is not 
identified, a descriptor "x" is assigned to the channel without 
defining the sub-channel to be displayed on the display, and when the 
user wants to know the above-mentioned sub-channel information, 
inputting the main channel at #11 allows the desired channel 
information to be displayed on the display, thereby making easy the 
channel selection by the user. 

The present invention is not limited to the configuration of the 
above-mentioned embodiments, and various modifications can be 
made, and for example, the display in list of the channel information 
using the descriptor "x" is not limited to "channel selection display," 
but can be applied to a processing such as an addition/deletion of the 
channel information to/from the memory 7. At this time, using the 
descriptor "x" allows the main channel whose sub-channel cannot be 
designated to be displayed distinguishing from others, so that the 
user selects the main channel to easily perform the addition/deletion 
of the channel information to/from the memory 7. 

In the present system 1, when with the operation of the remote 
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controller 30 by the user during image displaying, for example, "4" is 
inputted as the channel number and is defined by the ENTER key 38 
(when "4" and "ENTER" are inputted), that is, when the inputted 
channel number is only the sub-channel number, and the sub-channel 
is not specified, there may be displayed the image of a channel (for 
example "4-1") which has the highest broadcasting frequency and a 
higher possibility of being saw and heard among the main channels 
"4," or may be displayed "channel selection display" shown in Fig. 3. 
When the sub-channel has been specified, for example, when "4" and 
"ENTER" are inputted, the image of the virtual channel "4-1" may be 
displayed. 

Further, without making the memory 7 to store the channel 
information obtained by analyzing of VCT, only the main channel 
having obtained the above-mentioned channel information during 
current operation may be OSD displayed with the sub-channel 
designated, and other channels be OSD displayed using the 
descriptor "x." 

Further, the predetermined descriptor is not limited to "x," and 
those distinguishable from other sub-channels are not particularly 
limited. Still further, the present system 1 may be configured to be 
contained in the body of a television receiver or a video recorder. 

According to the present invention, even when the channel 
configuration is frequently fluctuated, the newest channel 
configuration can be plainly displayed to the user. The user can also 
obtain easily desired channel information, and perform easily the 
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channel selecting. From the display on which the channel 
information has been displayed in a list, the user can also perform, 
for example, a processing such as an addition/deletion of the channel 
information to/from the memory. When in the addition/deletion of 
the channel information, another sub-channel within the same main 
channel has been selected by the user, referring to the stored data 
without analyzing the VCT allows the processing efficiency to be 
improved. 



21 



